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The Broadleaf Turf Herbicide Transferable Foliar Residue (TFR) Task Force is 
responding to the turf data call-in for 2,4-D; 2,4-D DMA; 2,4-D 2EHE; MCPA; MCPA DMA; 
MCPA 2EHE; 2,4-DP-p DMA; 2,4-DP-p 2EHE; MCPP; MCPP DMA; MCPP-p; MCPP-p 
DMA; Dicamba; and Dicamba DMA. The following table lists the PC Codes for these 
~huni....,~: ... 

Cherru«<l C'.-Numb<r (>(' CDrle 

Ac1J OMA 7-FHC 
-

: -1 u - IJ ,!IJU[ 11}1llll4 ,,,,,,)(), 

2, ..f-DPP 294 031402 OJ 1403 031-+65 

MCPA 17 030501 030516 ·-

MCPP-p 377 129046 031520 031 ~6-+ 

Dicamba 65 029801 029802 --



HED Records Center Series 361 Science Reviews- File R108672- Page 2 of 24 

,---------,------- ------,----- -- -----,-· 
DH;amha 

The !ask Force has conducted the pilot study and ts ·equesttng a re\tew <tc>~ll <I" 
Agency before s!Jrttng the definitive study !he results of tc pilot study are re1 tc 11ul ,, '''' 
memo for the purpc)SC of determining if the lurf Task Force ;hould proceed wtth rhc Je 1rnrt11. 
study as planne,i. fhe Turf Task Force needs the Agency's pinion by c:arly Januan 19911 I••• 
logistical reasons. 

Pilot Study Summary 

2.4-D. 2.4-DP. MCPA. MCPP. and Dicamba represe t approximately 75' I P \registered 
products. The Turf Task Force conducted a pilot study in):\ >rth Carolina during \prrl-t\!ay 
1998, to select a surrogate compound to be used in a more e tensive study (i.e .. the detinrti\e 
study). The pilot study monitored transferable to liar residue (TFR) of DMA salt and :Cf<l IF 
along with monitoring TFR resulting from single ingredient :nd combination compounds m srdc 
by side tests in a single location. The Task Force anticipate< that the 2EHE tixms "ill re"dt <t; 
less transferable residues than DMA forms. If the hypothesi is confirmed. and the' '"n 1'10\c 

that DMA salts are the most transferable of all the others an< its combinations. the. ,, , p• •rsed l<' 

use DMA salts as a surrogate product that produces the "wo ;t case" scenario. 

Data have been submitted in the pilot study tor · ... th comparison o/2.~-D \,/("!'A and 
2..1-DP-p applied alone as the 2-ethylhexyl ester forms and, imethylamme salt forms m<~ '" 
combinations as the dimethylamine salt.fhrms .. \IICPP-p as 1e dimethylamine salt {01"' "'" 

applied alone and in combination. Also. the dimethylamine all ojDicamba was appf,," . " 
combination with the dimethylamine.fiJrms o(2 . .f-0 and MC 'P-p. These upplica!ions "ere 
made in a nominal sprm· solwion of IIJ z;allons per acre usi, ~a /rae/or hoom SfJrU\ cr 

The pilot study was conducted in two phases. The fi >t phase compared the v anoLh 
compounds using a spray volume of I 0 gallons per acre (GP 1.). The second phase tmesttgated 
the effects of various dilution rates and was performed usin~ 2. 5. and 20 GPA tor comparison 

Re~ults 

Fur this review. only the Excel spreadsheets for the t ·st phase \\ere ohtaineJ llw data 
for the second phase are available in the registrant's hard co. y submis,torr 

PHASE 1: 

Table I lists the transferrable residues as a percentag of the application rate (m~ximum 
label rate-- calculated rate not the anJh tical rate) converted o acid equivalents (ae) !or 3 hrs. g 
hrs. 24 hrs, and 2. 3. 4. 5. 6. 7. 10 and 14 days after treatme t (DAT). HED performed a linear 

· regression for each of the 12 sets vi data (triplicate samples) isted in Table I. Taok 2 
summarizes the treatment number. compound. application n e (lb ae/acre ). correlation of 
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determination (R2
), initial residue value as a percent of the application rate, the percent 

dissipation per day, and the half-life. One-half the LOQ (LOQ = 0.88 ng/cm2) was used for the 
first sampling interval that the residue values were nondetected (either less than the LOQ or LOO 
--see Conclusion section for further discussion). The 12 sets ot regressions are provided in 
Appendix A. The initial residue levels (as a percentage of the apphcJlion rate) ranged from 
0.186 to 2.05 percent for 0 OAT and ranged from 0.054 to 0.880 percent for I OAT. .The 
dissipation over time ranged from 33 to 93 percent per day. The half-life r;mged from 0.26 to 
I. 44 days. When all the compounds are grouped as one "sample" and the: samples were assumed 
to be zero after the first interval of nondetects, the initial residue level (as a percentage of the 
application rate) is 0.391 on 0 DAT, dissipation rate is 42 percent per day, and the half-life is 
1.27 days. Assuming one-half the LOQ for all intervals that were nondetect, the initial residue 
level (as a percentage of the application rate) is 0.223 on 0 OAT, dissipation rate is 33 percent 
per day, and the half-life is 1.71 days. Figure I illustrates the comparison of the 12 dissipation 
curves along with the two ''overall" curves. Other pertinent items noted in this cursory review 
include the following: 

• Each plot consisted of full grass (fescue) coverage with no bare spots (turf farm); 

• The grass was mowed to a height of 2 inches the day prior to the application and was not 
mowed again until after the seventh day of sampling; 

• No irrigation was performed and 0.05 inches of rain fell after 2 OAT, 0.01 inches just 
before 3 OAT, 0.04 inches before 7 OAT, 0.17 inches before I 0 DAT, and 0. 76 inches 
between 10 and 14 DAT; 

• Mean laboratory recoveries ranged from 88.8 to I 08 percent; 

• Sampling was conducted using a modified California roller (I 00 p<:rcent, 200 thread 
count cotton cloth) as per the SOP developed by the Outdoor Residential Exposure Task 
Force (ORETF). 

• Study site was in North Carolina, the temperature ranged from 35 to 81 oF. 

PHAS£2: 

A cursory review of the second phase indicates that the gallons per acre did not affect the 
residue transfer (i.e., still within the range of the results in Phase 1). 2,4-0 OMA, MCPP-p 
DMA, and Oicamba OMA, were applied at approximately 1.8, 0.7, and 0.2 lb ae/acre. At 2 
CPA, the hijihest values within the triplicate samples, as .a percentage of the application rate, are 
1.3], 1.66, and 1.52 percent for 2,4-D DMA, MCPP-p DMA, and Dicamba OMA, respectively. 
At 5 GP A, the hiiihest values within the triplicate samples, as a percentage of the application rate, 
are 1.23, I .29, and I .3 I percent for 2,4-D DMA, MCPP-p DMA, and Oicamba OMA, 
respectively. At 20 GPA, the hiiihest values within the triplicate samples, as a percentage of the 

3 
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application rate. are 0.714. 0 724. and 0 77ll percent I(Jr 2.4-i UMA. VlCPP-n ll'¥1.\ anti 
Dicamba DMA. respectivelv 

Conclusions 

It was hypothesized in the protocol that the DMA sal (or any salt or acid form whrch 
would rapidly convert to ionic form) to be less readily absorl ~d by the waxy cuticle of the plant 
and thus more readily available to be dislodged. The results ,f the ranking of the data in the pi lo: 
study indicate that MCPP-p 01\1-\ has the highest initial resi ue level (as a percentage of the 
application rate) as well as the hq!hest percent dissipation pe day. However. the highest residue 
levels. (as a percentage of the dpplication rate) on I DA Tare or 2,4-D 2-FHE and MCPA 2· 
EHE. Other considerations that are noteworthy include the Jllowing: 

• It would be appropriate to use one-half the LOD for :sidues that were not Lletected 
instead of the LOQ. however, in the lim !led trme oft is review. the LOD was not cvrdent 
in the summary of the submission. Altlhlll~h rhe efft t of using the LOQ mstead of the 
LOD is not believed to be significant in thh dnalysis. tt is the most conservative manner 
to handle the samples. 

• No discussion was provided on how the Task Force 1 ans to relate the transferable folwr 
residue data from the definitive study to human expo ure (e.g .. activity-specific tr.rrhkr 
coet!icients). In the absence of transfer coefficients. 1e Agency would use the de !Jt!IJ 

provided in the SOPs for Residential Exposure Asse> ments ( e ~ IJ.rncl-to-mouth 
activities and dermal contact with turf or ·'Jazzercise· transfer u>clliuentsl 

• A complete review of this data submission is necessa y to ensure that the requirements": 
Series 875 have been met (e.g .. QA/QC samples. san Jle storage. etc.) 

• Only one study location was performed because this mdy was designed as the pilot. 

Recommendations 

HED requests additional information from the regist1 .nt on what eflect environmental 
conditions (e.g., climatic and soil types) would have on the t msferability and/or dissipation ol 

2.4-D turf residues. !fa rationale can be established by the r gistrant (e.g .• data from magnitude 
of residue trials) for the use of NC as a representative site 01 2.4-D residues for geographic 
variations. then HED recommends the following three items 

• (I) The results for treatment number 9 for MCPP-p [ VIA. which showed an mitial 
concentration of residues at 0 DA T of 2.05 percent 0. "the application rate (lb ae/acre). be 
used to represent all 2.4-D residential turf products. he highest initial concentration rate 
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has been selected because of the concern for children entering treated lawns on the day of 
application. 

• (2) Treatment number 2 for 2,4-D 2-EHE, which showed the highest combination of 
initial residue levels ( 1.46 pecent of the application rate based on lb ae/acre) and the 
longest half-life of 1.37 days, be used to represent all 2,4-D sod farm or other uses that 
require assessments over time. This combination was selected because it represents the 
highest residue levels for an intermediate-term exposure duration. 

• (3) Recommendations ( l) and (2) above will be used by the HED for all formulations. 

At this time, HED recommends that the definitive study be put on hold until a formal 
HED review of the pilot study can be completed. IfHED finds (a) that the requirements of 
Series 875 (e.g., QNQC) are met, (b) that an acceptable rationale is established for the selection 
of one geographical region to be representative, and (c) that the registrant agrees to the three 
recommendations above, then an additional study may not be required. 

cc: D. Miller 
H. Allender 
J. Evans 
K. O'Rourke 
S. Hummel 
R. Kent 
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Table 2. TurfT 
·---~ ferable Resid p fthe Aoor R s fPh fthe Pilot Studv for 2.4-D - - ~------ . -· ------ - -- - -- - -

Treatment No. a Compound Application Rate R' Initial% of application Rate' Percent Dissipation Half Life (Days) 

a 

b 
c 

d 

(lb ae/acre)b Per Day 
0 DAT I DAT 

2 2,4-D 2·EHE 1.705 0.94 1.46 0.880 40 1.37 

3 2,4-DDMA 1.725 0.81 0.845 0.423 50 1.00 

4 MCPA 2-EHE 1.544 0.84 0.845 0.491 42 1.28 

5 MCPA DMA 1.547 0.68 0.403 0.249 38 1.44 

6 2,4-DP-p 2-EHE 0.612 0.85 0.186 0.054 71 0 )(i 

7 2,4-DP-p DMA 0.596 0.79 1.20 0.376 69 (I ll0 

8 MCPP-p DMA 0.599 0.93 1.91 0.277 86 0.36 

9 2,4-D DMA 1.585 0.84 0.730 0.200 73 0.53 

9 MCPP-pDMA 0.594 0.87 2.05 0.149 93 0.26 

10 MCPA DMA 1.496 0.84 0.577 0.233 60 0.76 

10 2,4-DP-p DMA 0.587 0.83 1.03 0.302 71 0.57 

10 MCPP-pDMA 0.589 0.93 1.90 0.259 86 0.35 

Overall Stop at one ND 1.1 ± 0.53 0.57 0.391 0.227 42 1.27 

Overall Extend• NO to 14 1.1 ± 0.53 0.54 0.223 0.149 33 1.71 
Dl\. T 

. 
I I I I I I l ___ 

Treatment number represents each plot as identified in the study report. Treatment I was the controL Treatment 9 was a combination of2,4-D+MCPP­
p+Dicamba DMA. Treatment 10 was a combination ofMCPA+MCPP-p+2,4-DP-p DMA. 
All compounds converted to acid equivalents (ae). 
All residues converted as a percentage of the application rate (ae). The values are predicted values. Sampling intervals were 3 hr, 8 hr, and I, 2, 3, 4, 
5, 6, 7, 10, and 14 days after treatment (DAT). See Appendix A for individual regressions. 
"Overall" represents all treatment plots as one sample. "Stop at one ND" represents using one sampling interval at Y, LOQ. ''Extend ND to 14 DA T" 
represents using v, LOQ for all sampling intervals regardless of when sample was ND. 
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Appendix A 

2,4-D Regression Analysis 

8 
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Natural Log of Raw Data 

LN LN 
measured predtcted 
OFR (%1 of DFR {%of Appllca!ron rat'-' 

OAT rate) rate) (lb acrd eqUI,.. A, 1 705 ,., 
0 125 02591153 0 314407 store -0 5059 
0.125 0 1432606 0 314407 rrrteH~I::lpl 0 37764 

.~ '! 

0.125 0.1158288 0.314407 R' 0 9389 
0.333 0.4162888 0 209179 Adjusted W 0 93692 
0 333 02222041 0 209179 drsstpation 40% 
0.333 0.1811045 0 209179 Ha~f-ltfe 1 J? days d' 

0 821288 -0 128258 
1 0.5237953 -0 128258 
1 0 3202291 -0 128258 Line Fit Plot of LN DFR 5 Time 
2 -0.2733315 -0.63416 ,-
2 -0 5592042 -0 63416 I -l..._')o-0 
2 -0.9385222 -063416 • , , •'•r 
3 -1 0990479 -1 140062 " 1 

-' jt c.::~ 
-= 3 -1.5012457 -1 140062 • -2 

3 -1 9288801 -1 140062 " " 'L 
~ 

4 -1.2216794 -1645964 • 
4 -1.6844075 -1 645964 

0 4 

~ 

~3 
1•..\4" 

4 -1 989913 -1 645964 oc 5 
;'>)'}' ~ 

5 -19463109 -2 151866 0 
G 

5 -19900648 -2 151866 
5 -2 6901393 -2151866 

G 
6 -2 510371 -2 657769 ' ~c 
6 -2.6683873 -2 657769 OAT +- '~ m~, .ured LJFR (%of mte• ~tt 

6 -3 6714973 -2 657769 -- LN predrcted DFR (%of rate) 

7 -2 552314 -3 163671 '' 7 -27305372 -3 163671 "t 

7 -3 4467336 3 163671 ~ ' 
10 -4 6891401 -4681377 
10 -5.7690603 -4681377 
10 -6 073977 -4681377 
14 -6.073977 -6 704986 
14 -6 073977 -6 704986 
14 -6 073977 6 704986 

'I 
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(3). 240 dma 

Natural Log of Raw Data 
LN LN · incremental 

measured predicted predicted 
OFR (%of DFR (%of Application rate OFR 

OAT rate) rate) (lb ac1d eqUiv./ A) U25 
0.125 0.8290678 -0.254594 slope -0.69205 

OAT (%of rate) 
0 0.64527986 

0.125 0.4558098 -0.254594 intercept -0.16809 0.42310316 
0.125 -0.0883523 -0.254594 R' 0.80837 2 0.21178345 
0.333 0.4292301 -0.398541 Adjusted R2 0.80153 3 0.10600779 
0.333 -0.629773 -0.398541 dissipation 50% 4 0 05306199 
0.333 -1.0598094 -0.398541 Half-life 1 00 rjays 5 0.02656007 

1.4062643 -0.860139 6 0.01329459 
0.9071986 -0.860139 7 000665458 

1 0 7637765 -0.860139 L1ne Fit Plot of LN DFR ys Time 8 0.00333094 
2 -2.5301345 -1.552191 2 9 0.00166729 
2 -2.5766545 -1.552191 
2 -3.1628099 -1.552191 s 0 

3 -3.2389888 -2.244243 f 
c -1 
0 

3 -3.6550641 -2.244243 ., 
-2 • 

3 -3.7493748 -2.244243 !! 

4 -3.1150681 -2.936294 
8: -3 
• -4 

4 -3.2052632 -2.936294 0 
! -5 

4 -3.2193932 -2.936294 "' -6 ~ 

' 5 -3.6333026 -3.628346 Q 

-7 
5 -3.8128882 -3 628346 
5 -4.9138451 -3.628346 

-8 

0 2 4 6 8 10 6 -3.7084649 -4.320398 
6 -4.1658897 -4.320398 DAT --+-- LN mt>asured I)FI'\ 1°k> 01 rato:J 

10 0.00083456 
11 0.00041774 
12 0.0002091 
13 0.00010466 
14 5.2389E-05 
15 2.6223E-05 
16 1.3126E-05 
17 6.5702E-06 
18 3.2887E-06 
19 1.6462E-06 
20 8.2398E-07 
21 4 1244E-07 
22 2 0645E-07 

6 -4.1997913 -4.320398 - LN predr<:led [•FF- (01. of rate) 23 1.0334E-07 
7 -4.5864685 -5.01245 24 5 1725E-08 
7 -6.0854826 ·5.01245 25 2 5891 E-08 
7 -6 0854826 -5 01245 26 1.296E-08 

10 -6.0854826 -7.088605 27 6 4869E-09 
10 -6.0854826 -7 088605 28 3.247E-09 
10 -6.0854826 -7 088605 29 1.6253E-09 

30 8.1353E-10 
31 4.0721E-10 
32 2 0383E-10 
33 1.0203E-10 
34 5.1069E-11 
35 2.5562E-11 
36 1.2795E-11 
37 6.4046E-12 
38 3.2058E-12 
39 1 6047E-12 
40 8.0321E-13 
41 4.0205E-13 
42 2.0124E-13 
43 1.0073E-13 
44 5 0421E-14 
45 2.5238E-14 
46 1 2633E-14 
47 6.3234E-15 
48 3 1552E-15 
49 1.5843E-15 
50 7 9303E-16 
51 3 9695E-16 
52 1.9869E-16 
53 9 9455E-17 
54 4.9782E-17 
55 2.4918E-17 

Page 2 
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Natural Log of Raw Data 
LN LN 

measured predicted 
DFR (%of OFR (%of 

DAT rate) rate) 

0.125 -0.4176414 -0.476677 
0 125 -0.5069865 -0 476677 

0 125 -0.6945554 -0 476677 

0.333 0.3049816 -0.746211 
0 333 0.1529035 -0746211 
0.333 -0.1299593 -0746211 

-0.7633873 -1 610536 
-0.8091024 -1610536 

1 -0.8784566 -1610536 
2 -4 5017818 -2.906375 
2 -4.6145015 -2.906375 
2 -4 7223905 -2.906375 
3 -4.7415604 -4.202215 
3 -5 0664866 -4.202215 
3 -6.0007959 -4.202215 
4 -5.005862 -5.498054 
4 -5.0936376 -5.498054 
4 -5 2102745 -5.498054 
5 -6 0007959 -6 793893 
5 -6 0007959 -6.793893 
5 -6 0007959 -6 793893 

Application rate 

(lb ac1d eqUiv I A) 

slope 
;ntercept 

R" 
AdJusted R2 

diSSipatiOn 

0 

• ~ -1 -0 
~ -2 

§: ·3 

• 
0 .4 

6 

Half-\ife 

1 585 
-' 29584 

0 3147 

0 84329 

n A3504 

' ' jays 

Line Fit Plot of LN DFR s Time 

OAT -+-- LN measured DFR (% ot rate I 

--- LN pred1ded DFR (%of rate, 

Page 3 
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Natural Log of Raw Data 

OAT 
0.125 

LN LN 
measured 
DFR (%of 

rate) 
0 6953156 

predicted 
DFR (%of 

rate) 
-0.236676 

0.125 0.5987343 -0.236676 
0.125 0.3941482 -0.236676 
0.333 0.2580546 -0.349495 
0.333 0.2402343 -0.349495 
0.333 -0.0463912 -0.349495 

0.7059216 -0.711275 
0.6140572 -0.711275 
0.4969249 -0.711275 

2 -0.8504058 -1.253674 
2 -1.3190509 -1.253674 
2 -1.712482 -1.253674 
3 -1.7414517 -1.796073 
3 -1.9065081 -1.796073 
3 -2.5492617 -1.796073 
4 -2.5717314 -2.338472 
4 -2.692t628 -2.338472 
4 -2.7585013 -2.338472 
5 -3.7935136 -2 880871 
5 -3.9442116 -2.880871 
5 -4.099125 -2.880871 
6 -4.6323785 -3.42327 
6 -4.8157599 -3 42327 
6 -4.9956972 -3.42327 
7 -4.2852028 -3.965669 
7 -4 8770683 -3 965669 
7 -5.0520155 -3.965669 

10 -6.4188559 -5 592866 
10 -5.9748041 -5.592866 
10 -5.9748041 -5.592866 
14 -5.9748041 -7.762461 
14 -5 9748041 -7.762461 
14 -5.9748041 -7.762461 

Application rate 
(lb acid equiv./ A) 

slope 
intercept 

R' 

Adjusted R2 

dissipation 
Half-life 

0 

(4)- MCPA ehe 

1.544 
-0.5424 

-0.16888 

0.8398 
0.83463 
42% 
1.28 days 

Line Fit Plot of LN OFR vs T1me 

2 4 6 8 10 12 " 
OAT 

-+-LN rne::tsur"d 01=1:1 ("'!:of rate) 

-LN pre-DtC1ed OFH 1% ol rate) 
- - -

Page4 

incremental 
predicted 

DFR 
OAT (%of rate) 

0 0.84461347 
0.49101769 

2 0.28545409 

3 0.16594929 
4 0.09647494 
5 0.0560859 
6 0.03260565 
7 0.01895536 
8 0.01101973 
9 0.00640634 

10 0.00372434 
11 0.00216515 
12 0.00125872 
13 0.00073176 
14 0.00042541 
15 0.00024731 
16 0.00014378 
17 8.3564E-05 
18 4.8592E-05 
19 2.8249E-05 
20 1.6423E-05 
21 9.5473E-06 
22 5.5503E-06 
23 3.2267E-06 
24 1.8758E-06 
25 1 0905E-06 
26 6.3398E-07 
27 3.6857E-07 
28 21427E-07 
29 1.2456E-07 
30 7.2416E-08 
31 4.2099E-08 
32 2.4474E-08 
33 1.4228E-08 
34 8.2716E-09 
35 4.BOB7E-09 
36 2 7955E-09 
37 1.6252E-09 
38 9.4481 E-1 0 
39 5.4927E-10 
40 3.1932E-i0 
41 1 B564E-10 
42 1.0792E-10 
43 6.2739E-11 
44 3.6474E-11 
45 2.1204E-11 
46 12327E-11 
47 7.11563E-12 
48 4.1662E-12 
49 2.422E-12 
50 1.408E-12 
51 B.1857E-13 
52 4 7588E-13 
53 2.7665E-13 
54 1.6083E-13 
55 9.35E-14 
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:;· MCPI\ (1rnii 

Natural Log of Raw Data 

LN LN 
measured predicted 

DFR (%of DFR {%of Applicatton rate 

DAT rate) rate; (lb acid eqUiv I A) 1.54? ~)t 

0 125 0401227 -0 969056 slope ·0 48028 
0 125 0.0755076 -0.969056 mtercept -0.90902 

0 125 -0.2503263 -0 969056 R' 0 67755 

0 333 0 3291959 -1 068954 AdjUSted R2 0 66714 
0 333 0.3124591 -1 068954 dissipation 38% 
0.333 -0 093006 -1.068954 Halt-lite ' 44 days 

1 3244435 -1 389297 
0.7249319 ·1 389297 -f~ ~ L ~ 

0 6374125 -1 389297 Line Fit Plot of LN DFR · • Time IWJ " 

2 -2.9064167 -1 869572 2 

2 -3 0417581 -1.869572 
2 -3.1926933 -1.869572 • 0 •1' 

3 -3.4310503 -2 349847 • I c -1 - .. 
3 -3 9143325 -2.349847 

.2 I • -2 

3 -4.5789877 -2 349847 -" I ... -3 "'" ~ 

4 -3 1636255 -2.830122 • -4 I 

4 -3 5828271 -2 830122 0 I t :I 4 -4 8932368 -2 830122 ~ ><:f.. . 
~ s 5 -32746105 -3 310398 c -r 

-7 I 
5 -4 1735226 -3.310398 

B 
5 -4.790958 -3310398 l 

6 H) 
6 -3 9526288 -3.790673 1 L 

6 -4.3626085 -3 790673 OAT -+--- LN measured OFR (% ol rate: u 
6 -4 9404897 -3.790673 -+-- LN pred1cted DFR {%of rate, 1 _, 

7 -3.7643192 -4 270948 ' ' 
7 -5 9765816 -4 270948 
7 -5.9765816 -4 270948 

10 -5 2422489 -5 ?11?73 

10 -5 9765816 -5 711773 

10 -5 9765816 -5 111n3 

14 -5.9765816 -7 632874 

14 -5 9765816 -7 632874 
14 -5 9765816 -7 632874 

Page 5 
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(10)- MCPA dma com 

Natural Log of Raw Data 

LN LN incremental 
measured predicted predicted 
DFR (%of DFR (%of Application rate DFR 

OAT rate) rate) (lb acid equiv./ A) 1.496 OAT (%of rate) 
0.125 0.1611463 -0.663031 slope -0.90611 0 0.51708459 
0.125 -0.1948037 -0.663031 intercept -0.54977 1 0.2:3319477 
0.125 -0.4873284 -0.663031 R' 0.8434 2 0.09423194 
0.333 0.7750965 -0.851503 Adjusted R2 0.83714 3 0.0:3807829 
0.333 0 1036893 -0.851503 dissipation 60% 4 0.0153871 
0.333 -0.2937437 -0.851503 Half-life 0.76 days 5 0.00621779 

-0.5713434 -1.455881 6 000251255 ------------ ------- -·-------0.603535 -1.455881 7 0.0010153 
1 -1.7142155 -1.455881 Line Fit Plot of LN DFR vs T1me 8 0.00041027 
2 -3.631403 -2.361996 9 0.00016579 
2 -3.6822223 -2.361996 0 10 6.6994E-05 
2 -4.0168006 -2.361996 ~ 

3 -4.3993514 -3.268111 • -1 
c 

11 2.7071 E-05 
12 1.0939E-05 

3 -4.5068718 -3.268111 i -2 13 4 4205E-06 
3 -4.6967897 -3.268111 " I Q. I 

~ 
4 -4.1898933 -4.174726 • 
4 -4.4289102 -4.174226 

0 -4 

~ 
4 -4.3706413 -4.174726 " 

14 1.7863E-06 
15 7.2182E-07 
16 2.9168E-07 
17 11787E-07 ~ 

5 -5.0087287 -5.080341 0 
-6 <::: 5 -5.943038 -5.080341 

18 4.7629E-OS 
19 1.9246E-08 

5 -5.943038 -5.080341 
-7 

0 2 3 4 5 ' 6 -4.8444257 -5.986455 
20 7.7772E-09 
21 3 1427E-09 

6 -5.943038 -5.986455 DAT --+- LN measured OFP {'o of r-:Jiel 22 1.2699E-09 
6 -5.943038 -5.986455 ~ LN pred•c1ed I)FI~ {"'\,of rate) 23 5.1317E-10 
7 -5 943038 -6.89257 24 2.0737E-10 
7 -5.943038 -6.89257 25 8.3796E-11 
7 -5.943038 -6.89257 26 3.3861 E-11 

27 1 3683E-11 
28 5.5292E-12 
29 2.2343E-12 
30 9.0286E-13 
31 3.6484E-13 
32 1.4743E-13 
33 5.9574E-14 
34 2.4073E-14 
35 9.7278E-15 
36 3.9309E-15 

37 1.5885E-15 

38 6.4188E-16 
39 2.5938E-16 
40 i.0481E-~6 

41 4.2354E-17 
42 1.7115E-17 
43 6.9159E-18 
44 2.7947E-18 
45 1.1293E-18 
46 4.5634E-19 
47 L944E-19 
48 7.4516E-20 
49 3.0111 E-20 
50 1.2168E-20 
51 4.9168E-21 
52 1.9868E-21 

53 8 0287E-22 
54 3.2443E-22 

55 1.311E-22 

Page 6 
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Natural Log of Raw Data 

LN LN 
predicted 

DAT 
0.125 

measured 
DFR (%of 

rate) 
-0.9897847 

DFR (%of 

rate) 
-1 83456 

0.125 -1.7412976 -1 83456 

0.125 -2.1871587 -I 83456 

0.333 -2.1548396 -2 091713 
0333 -23521867 -2091713 
0.333 -2.738272 -2 091713 

-19924225 -2.916332 
-2.3761465 -2.916332 
-2.8418276 -2 916332 

2 -45322926 -4.152642 
2 -5.0492731 -4.152642 
2 -5.0492731 -4.152642 
3 -5.0492731 -5.388952 
3 -5 0492731 -5 388952 
3 -5.0492731 -5 388952 

App11cat1on rate 
(lb acid equiv.l A) 

slope 
mtr-rcept 

f' 

Adjusted P 
diSSip3ti(Hl 

Hatt-\\te 

~ 
-4 

"' ,, ~ 

0 

6 '---

0 612 
-1 23631 
' S8002 
(} J j262 

d4128 
-,% 

o S6 days 

Line Fit Plot of LN DFR s Time 

0') 

Page 7 

1!) 

OAT 
---+--LN rTleasurP l L > 1-<, 

1 ' 

l'"l 

'L 

1 ' 

' I 

1 ' 

I ' 
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Natural Log of Raw Data 
LN LN 

measured predicted 
DFR (%of OFR (%of 

OAT rate) rate) 
0.125 0.1890355 0.036772 
0.125 -0.0014981 0.036772 

0.125 -0.3473092 0.036772 

0.333 0.6658314 -0.20481 
0.333 0.2231436 -0.20481 
0.333 -0.2220214 -0.20481 

0.7470568 -0.979497 
0.1964429 -0 979497 

1 -0.1656941 -0.979497 
2 -3.2854123 -2.140946 
2 -3.647818 -2.140946 
2 -5.0226836 -2.140946 
3 -3.7442782 -3.302396 
3 -3.7829927 -3.302396 
3 -4.3070636 -3.302396 
4 -3.647818 -4.463845 
4 -3.796238 -4.463645 
4 -5.0226836 -4.463845 
5 -5 0226836 -5.625295 
5 -5 0226836 -5 625295 
5 -5.0226836 -5 625295 

Application rate 
(lb acid equiv./ A) 

slope 
intercept 

R' 

Adjusted R2 

dissipation 

~ 
0 

c -1 

~ 
0 -2 
=a 
~ 
• -3 
0 
~ -4 

"' ~ c -5 

Half ltfe 

0 

(7)- 240P dma. 

0.596 
-1.16145 
0.18195 

0.79449 

0.78367 
69% 
0 60 days 

lme Ftt Plot of LN OFR vs Time 

4 5 

OAT - - -----

--+-- LN measured OF R t";, of rato;>l 

- LN predoded I)FI~ ("'',of rate) 

Page 8 

incremental 
predicted 

OFR 
OAT (%of rate) 

0 1.19955769 
0.37550005 

2 0 11754356 

3 0.03679491 
4 0.01151799 
5 0.0036055 
6 0 00112864 
7 0.0003533 
8 0.00011059 
9 3 462E-05 

10 1.0837E-05 
11 3.3923E-06 
12 1.0619E-06 
13 3.3241E-07 
14 1.0406E-07 
15 3.2573E-08 
16 1.0196E-08 
17 3.1918E-09 
18 9.9913E-10 
19 3.1276E-10 
20 9.7904E-11 
21 3.0647E-11 
22 9.5935E-12 
23 3.0031E-12 
24 9.4006E-13 
25 2.9427E-13 
26 9.2115E-14 
27 2.8835E-14 
28 9.0263E-15 
29 2.8255E-15 
30 8.6448E-16 
31 2.7687E-16 
32 8.6669E-17 
33 2.713E-17 
34 8.4926E-18 
35 2.6585E-18 
36 8.3219E-19 
37 2.605E-19 
38 8.1545E-20 
39 2.5526E-20 
40 7.9905E-21 
41 2.~t013E-21 

42 7 8298E-22 
43 2.451E-22 
44 Hi724E-23 
45 2.4017E-23 
46 7.5181E-24 
47 2.3534E-24 
48 7 3669E-25 
49 2.3061E-25 
50 7.2188E-26 
51 2.2597E-26 
52 7.0736E-27 
53 2.2143E-27 
54 6.9314E-28 
55 2.1697E-28 
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Natural Log of Raw Data 

OAT 
0.125 
0 125 

0.125 

0.333 
0.333 
0.333 

2 
2 

2 
3 
3 
3 
4 
4 

4 

5 
5 
5 

LN LN 
measured predicted 

DFR (%of DFR (%of 

rate) rate) 

0 3820384 -0.127417 
0.0971187 -0 127417 

-0.2585715 -0.127417 

1.0813903 -0 382027 
0.4286527 -0 382027 
0.0092292 -0 382027 

-0.4680296 -1.198492 
-0 4826998 -1198492 
-1 6138556 -1 198492 

-3 549891 -2.422578 
-3.7227338 -2.422578 
-3.9241036 -2.422578 
-5 0074484 -3 646664 
-5.0074484 -3.646664 
-5 0074484 -3 646664 
-41472471 -4.87075 
-5.0074484 -4 8707.5 
-5 0074484 -4 87075 
-5 0074484 -6 094836 
-5 0074484 -6 094836 
-5 0074484 -6 094836 

Apphcat1on rate 

(lb aCid eqUIV I A} 0 58l 
slope -1.22409 

:ntercept 0 02559 

R2 0 82963 

Adjusted R2 u '3~ 06 ~ 
dissipat1on - 1 

Half-\ife 

Line Fit Plot of LN DFR ; Time 

i 0 e 
g ·1 
1il 
.!:! -2 

~ 
• -3 

0 
t -4 

a: 5 :s 
6 

Page 9 

DA T -+-- LN measured 01- R '~ •I w• 

~ LN predicted DFR 1% of rate I 

c ' ,-

-' 
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(8) - MCPP dma 

Natural Log of Raw Data 
LN LN incremental 

measured predicted 
DFR (%of DFR (%of 

OAT rate) rate) 
0.125 0.0374203 0.408027 
0.125 -02252309 0 408027 

0.125 -0.4907719 0 408027 

0.333 0.4660488 0 00586 
0.333 0.3863176 0.00586 

Application rate 
(lb acid equiv./ A) 0.599 

slope -1.93349 
intercept 0.64971 

R' 0.93002 

Adjusted R2 0.92464 
dissipation 86% 

predicted 
OFR 

OAT (%of rate) 
0 1.91499233 
I 027698817 

2 0 0400641 

3 0.00579495 
4 0 00083819 

0.333 0 1278929 0.00586 Half-life 0.36 days 5 0.00012124 
I -0.3252162 -1.28378 6 1.7536E-05 

-0.4810866 -128378 7 2.5365E-06 
I -0.7133073 -128378 Line F1t Plot of LN DFR vs Time 8 3.6688E-07 
2 -3.4648426 -3217275 9 5.3066E-08 
2 -3.8631903 -3217275 10 7.6755E-09 
2 -4.0845624 -3217275 II 1.1 t02E-09 
3 -5.0277605 -5 150769 12 1.6058E-10 
3 -5.0277605 -5 150769 13 2.3227E-11 
3 -5.0277605 -5.150769 14 3.3596E-12 

15 4.8594E-13 
16 7.0287E-14 
17 1.0166E-14 
18 1.4705E-15 
19 2.1269E-16 
20 3.0765E-17 

0 0.5 1.5 2.5 3 21 4 4498E-18 -- --- ---- -
OAT ~LN me<1sured DFR i% ol ral<") 22 6.4363E-19 

·-- LN predu:led (lFP (%vi rate) 23 9.3097E-20 
24 1.3466E-20 
25 1.9477E-21 
26 2.8172E-22 
27 4.0748E-23 
28 5.8939E-24 
29 8.5251 E-25 
30 1.2331 E-25 
31 1.7<936E-26 
32 2.5798E-27 
33 3.7314E-28 
34 5.3972E-29 
35 7.8066E-30 
36 1.1292E-30 
37 1.6332E-31 
38 2.3624E-32 
39 3.417E-33 
40 4 9424E-34 
41 7.1487E-35 
42 11l34E-35 
43 1.4956E-36 
44 2.1633E-37 
45 3.129E-38 
46 4.5258E-39 
47 6 5463E-40 
48 9.41387E-41 
49 1.3696E-41 
50 1.981 E-42 
51 2.8653E-43 
52 4.1444E-44 
53 5.9946E-45 
54 8.6707E-46 
55 1.2541 E-46 

Page 10 
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Natural Log of Raw Data 

OAT 
0.125 
0.125 

0 125 

0 333 
0.333 
0.333 

2 
2 
2 

LN Ll\j 

measured predicted 

DFR (%of DFR (%of 

rate) rate) 

-03741201 0 391598 
-0.3741201 0391596 

-0 6430562 0 391596 

0.4265686 0 15396 
0 2902321 -0 15396 

-0.0301696 -0.15396 
-0 9250402 -1 903416 
-0 9441613 -1 903416 
-0.9441613 1 903416 
-5.0193646 -4.526289 
-5 0193646 -4 526269 
-5.0193848 -4.526289 

Appllcat1on rate 
fib acid equiv /A) 0.5~4 

slope -2 62281 
Intercept 0 71946 

D 0 8"746"7 

AjjuStE'd ~ 0 86214 
,jr:::.srp3\l<ll1 930,:, 

Half r,r ~ :) 2f3 days 

Une Fit P\ot of LN OFR, ; Time 

L__ ________________ __ 

OAT 

------ L '' r '~drcted Df-'R (%of rate1 

Page 11 

11 
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Natural Log of Raw Data 

DAT 
0.125 
0.125 

0.125 

0.333 
0.333 
0 333 

2 
2 
2 
3 
3 
3 

LN LN· 
measured predicted 
DFR (%of OFR (%of 

rate) rate) 
0.3285647 0.391343 
0.0354151 0.391343 

-0.3355638 0.391343 

0.9280361 -0.022498 
0.2953022 -0.022498 

-0.1073484 -0.022498 
-0.5709644 -1.349573 
-0.5926455 -1.349573 
-1.7563444 -1.349573 

-3.875147 -3.33919 
-4.0076362 -3.33919 
-4.2550297 -3.33919 
-5,Q109383 -5.328808 
-5.0109383 -5.328808 
-5.0109383 -5.328808 

Application rate 
(lb acid equiv./ A) 

slope 
intercept 

R' 
Adjusted R2 

dissipation 
Half-life 

(10)- MCPP dma com 

0.589 
-1.98962 
0.64004 

0.93354 

0.92843 
86% 
0 35 days 

Line Fit Plot of LN DFR vs Time 

Page 12 

1.5 2 2.5 

OAT ~LN measured DFR r% or ralo?l 

-LN predic1ed I)Fr~ r% 01 ra1e1 

incremental 
predicted 

DFR 
DAT (%of rate) 

0 1.89656587 
0.25935107 

2 0.03546567 

3 0.00484985 
4 0.00066321 
5 9.0692E-05 
6 1.2402E-05 
7 1.6959E-06 
8 2.3192E-07 
9 3.1714E-08 

10 4.3368E-09 
11 5.9305E-10 
12 8.1098E-11 
13 1.109E-11 
14 1.5165E-12 
15 2.0738E-13 
16 2.8359E-14 
17 3.878E-15 
18 5.3031E-16 
19 7.2519E-17 
20 9.9168E-18 
21 1.3561E-18 
22 1.8544E-19 
23 2.5359E-20 
24 3.4678E-21 
25 4.7421 E-22 
26 6.4847E-23 
27 8.8677E-24 
28 1.2126E-24 
29 16583E-25 
30 2.2676E-26 
31 3.1009E-27 
32 4.2404E-28 
33 5.7987E-29 
34 7 9296E-30 
35 1.0844E-30 
36 1.4828E-31 
37 2.0277E-32 
38 2.7729E-33 
39 3.7919E-34 
40 5.1853E-35 
41 7.0908E-36 
42 9 6965E-37 
43 1 326E-37 
44 1.8132E-38 
45 2.4796E-39 
46 3 3907E-40 
47 4.6368E-41 
48 6.3407E-42 
49 8.6707E-43 
50 1.1857E-43 
51 1.6214E-44 
52 2.2172E-45 
53 3.032E-46 
54 4.1462E-47 
55 5.6699E-48 
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Natural Log of Raw Data 

OAT 
0.125 
0 125 

LN LN 
measured pred1cted 
DFR(% of OFR (%of 

rate) rate) 

02591153 -1008065 
0 1432606 -1 008065 

0.125 0.1158288 -1008065 

0.125 0.8290678 
0 125 0.4558098 
0 125 -0.0883523 
0.125 -0.4176414 
0125 -0.5069865 
0.125 -0.6945554 
0 125 0 6953156 
0.125 0.5987343 
0.125 0 3941482 
0.125 0 401227 
0125 0 0755076 
0.125 -0.2503263 
0.125 0.1611463 
0.125 -0 1948037 
0.125 -0.4873284 
0.125 -0.9897847 
0 125 -1 7412976 
0.125 -2.1871587 
0 125 0.1890355 
0.125 -0.0014981 
0.125 -0.3473092 
0 125 0 3820384 
0 125 00971187 
0.125 -0.2585715 
0 125 0 0374203 
0.125 -0.2252309 
0 125 -0 4907719 
0.125 -0 3741201 
0.125 -0.3741201 
0 125 -0 6430562 
0125 0 3285647 
0 125 00354151 
0 125 -0 3355638 
0 333 0.416289 
0.333 0 2222041 
0 333 01811045 
0.333 0 4292301 
0 333 -0.629773 
J 333 -1.0598094 
0.333 0 3049816 
0.333 0 1529035 
0.333 -0 1299593 
0 333 0 2580546 
0 333 0.2402343 
0 333 -0 0463912 
0 333 0 3291959 
0 333 0 3124591 
0 333 -0 093006 
0.333 0 7750965 
0.333 0 1036893 
0.333 -0 2937437 
0.333 -2 1548396 
0 333 -2 3521867 

-I 008065 
1.008065 

-1 008065 
-1.008065 
-1 008065 
-1 008065 
-1.008065 
-1 008065 
-1.008065 
-1.008065 
-1.008065 
-1 008065 
-1 008065 
-1.008065 
-1 008065 
-1 008065 
-1.008065 
-1 008065 
-1008065 
-1 008065 
-1 008065 
-1.008065 
-1 008065 
1 008065 

-I 008065 
-1 008065 
-1 008065 
-1 008065 
-1 008065 
-1.008065 
-1 008065 
-1 008065 
-1 008065 
-1 121137 
-1 121137 

-I 121137 

1 121137 
-1 121137 

1.121137 
-1 121137 

-1.121137 

-1 121137 
-1 121137 

-1 121137 
-1 121137 
-1 121137 

-1 121137 
-1 121137 

-1 121137 

-1 121137 

-1 121137 

-1 121137 

-1 121137 
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Natural Log of Raw Data 
LN LN 

measured predicted 
DFR (% of DFR (% of 

DAT rate) rate) 
0.125 0.2591153 -1.551457 
0.125 0.1432606 -1.551457 
0.125 0.1158288 -1.551457 

0.125 0.8290678 -1.551457 
0.125 0.4558098 -1.551457 
0125 -0.0883523 -1.551457 
0.125 -0.4176414 -1.551457 
0.125 -0.5069865 -1.551457 
0.125 -0.6945554 -1.551457 
0.125 0.6953156 -1.551457 
0.125 0.5987343 -1.551457 
0.125 0.3941482 -1.551457 
0.125 0401227 -1.551457 
0.125 0.0755076 -1.551457 
0.125 -0.2503263 -1.551457 
0.125 0.1611463 -1.551457 
0.125 -0.1948037 -1.551457 
0.125 -0.4873284 -1.551457 
0.125 -0.9897847 -1.551457 
0.125 -1.7412976 -1.551457 
0.125 -2.1871587 -1551457 
0.125 0.1890355 -1.551457 
0.125 -0.0014981 -1.551457 
0.125 -0.3473092 -1.551457 
0.125 0.3820384 -1551457 
0.125 00971187 -1.551457 
0.125 -0.2585715 -1.551457 
0.125 0.0374203 -1.551457 
0.125 -0.2252309 -1.551457 
0.125 -0.4907719 -1.551457 
0.125 -0.3741201 -1.551457 
0.125 -03741201 -1.551457 
0.125 -0.6430562 -1.551457 
0.125 0.3285647 -1.551457 
0.125 0.0354151 -1.551457 
0.125 -0.3355638 -1.551457 
0.333 0.416289 -1.635948 
0.333 0.2222041 -1.635948 
0.333 0.1811045 -1.635948 
0.333 0.4292301 -1.635948 
0.333 -0.629773 -1.635948 
0.333 -1.059809•1 -1635948 
0.333 0.3049816 -1.635948 
0.333 0.1529035 -1.635948 
0.333 -0.1299593 -1.635948 
0.333 0.2580546 -1.635948 
0.333 0.2402343 -1.635948 
0.333 -0.0463912 -1.635948 
0.333 0.3291959 -1.635948 
0.333 0.3124591 -1.635948 
0.333 -0.093006 -1.635948 
0.333 0 7750965 -1.635948 
0.333 0.1036893 -1.635948 
0.333 -0.2937437 -1.635948 
0.333 -2.1548396 -1.635948 
0.333 -2.3521867 -1.635948 

all (LOQ extended to 14th day) 

Application rate 
(lb acid eqwv./ A) N/A 

slope -040621 
intercept -1.50068 

R2 0.53863 

Adjusted R2 0.53746 
dissipation 33% 

Half-life 1.71 days · 

line Fit Plot of LN DFR vs Time 
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DAT 

incremental 
predicted 

DFR 
(%.of rate) 

a 0.22297836 
0.14854159 

2 0 09895402 

3 0.06592024 
4 0.04391412 
5 0.02925429 
6 0.01948834 
7 0.01298256 
8 0.0086486 
9 0.00576144 

10 0.0038381 
11 0.00255683 
12 0.00170328 
13 0.00113468 
14 0.00075589 
15 0.00050355 
16 0.00033545 
17 0.00022347 
18 0.00014887 
19 9.9171E-Q5 
20 6.6065E-05 
21 4.401 E-05 
22 2.9318E-05 
23 1.9531E-05 
24 1.3011 E-05 
25 8.6676E-06 
26 5.7741E-06 
27 3.8465E-Q6 
28 2.5624E-06 
29 1. 707E-06 
30 11372E-06 
31 7.~5755E-07 

32 5.0465E-07 
33 3.3619E-07 
34 2.2396E-07 
35 14919E-07 
36 9.9388E-08 
37 6.621 E-08 
38 441 07E-08 
39 2.9383E-08 
40 1 9574E-08 
41 1.304E-08 
42 8.13866E-09 
43 51867E-09 
44 3 855E-09 
45 2.5681E-Q9 
46 1 7108E-09 
47 1.1397E-09 
48 7 5921E-10 
49 5.0576E-1 0 
50 3 3692E-1 0 
51 2 2445E-10 
52 14952E-10 
53 9.9606E-11 
54 6.6355E-11 
55 44204E-11 
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Chemical: 

PC Code: 

HED File Code 
Memo Date: 
File ID: 
Accession Number: 

R108672 

2-4,D; Propanoic acid, 2-(2,4-dichlorophenoxy)-; MCPA (and salts and esters); 
Mecoprop-P; Dicamba; 2,4-D, dimethylamine salt; Propanoic acid, 
2-(2,4-dichlorophenoxy)-; MCP A, dimethylamine salt; Propanoic acid, 
2-( 4-chloro-2-methylphen; Benzoic acid, 3,,~-dichloro-2-methoxy-, c; 2,4-D, 
2-ethylhexyl ester; 2-Ethylhexyl (R)-2-(2,4-dichlorophenoxy); 2-Ethylhexyl 
(R)-2-(2-methyl-4-chlorophe 
030001; 031402; 030501; 129046; 029801; 030019; 031403; 030516; 031520; 
029802;030063;031465;031564 
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